ABSTRACT
INTRODUCTION
Teachers across the nation face the challenge of assisting students at varying ability levels. According to Parkhurst et al. (2010) when teachers were faced with groups of students (e. g., an entire class) in need of remedial service, specific targets often vary across students. As students learned and grew academically, they are also being advanced academically at different rates. Jitendra et al.
(2013) conducted a research study that tested the impact of instructional methods on small groups of students and found that, due to lack of funding, many teachers struggle to place their students in small group settings that are monitored by adults. Teachers are required to implement curriculum that focuses on conceptual learning and there is a lack of focus given to memorization of mathematical Educators have attempted to establish effective methods for helping elementary school students to be a master in basic mathematical facts. Gilbertson, Witt, Duhon, and Dufrene (2008) conducted a study to find a correlation between mathematical performance and on-task behaviors. Students were given a pre-intervention assessment to identify the facts that they had not yet mastered. Using a behaviorist model, students were offered rewards for mastery of all of their facts, instructed using flashcards and monitored periodically. When students met their goal, they were rewarded, and all showed an increased mastery of mathematical facts. Codding et al. (2010) identified the students' difficulties to become a master in mathematical facts and used a preassessment to identify the facts that had not been mastered. The student participated in 19 sessions where the facts were practiced using flashcards (Codding et al., 2010) . As the student showed mastery of each fact, the fact was no longer studied during the sessions, and indicated improvement in fact mastery. Poncy et al.(2010) designed a study to evaluate the effects of the Detect, Practice, and Repair (DPR) on multiplication-fact fluency.
The study was conducted with three student participants who received instruction through the DPR process. The students used the Cover, Copy, Compare (CCC) intervention to practice the facts which they had previously identified as having, but not mastered . 
Purpose statement
The purpose of the current research study was to evaluate the effectiveness of computer-based multiplication fact drill programs on mathematical fluency for fourth-grade students as the teacher-researcher observed a lack of knowledge of basic multiplication facts among fourthgrade students. The teacher-researcher used multiplication probe assessments, and compared students' ability to master basic multiplication facts using a computer-based multiplication fact drill program and hands-on multiplication activities.
Research Questions

Research question 1
Will mathematical achievement scores be higher for fourth-grade students who use computer-based multiplication programs compared to students who participate in hands-on multiplication activities?
Research question 2
Will fourth-grade students who use computer-based mathematical programs have a more positive perception toward mathematics compared to students who participate in hands-on activities?
Research question 3
Will fourth-grade students participating in computer-based instruction be more engaged compared to students participating in hands-on activities?
Definition of Variables
Mathematical achievement scores
Mathematical achievement scores included students' test score on mathematical content. In the current research study, mathematical achievement was determined by students' grade level equivalent scores on the STAR (Standardized Test for the Assessment of Reading) mathematical assessment that was administered to students as a pre and post assessment.
Hands-on multiplication activity
Hands-on multiplication activity included an activity during mathematics in which students play games to increase their multiplication fact fluency. In the current research study, students alternated between two hands-on mathematical activities. For each activity, the students multiplied two factors to find a product. Rolling two dice or using two playing cards determined the two factors.
Students multiplied the factors represented on the dice or playing cards to find the products.
Computer-based instruction
Computer-based instruction included the use of computers and technology by students to practice and learn new information. In the current research study, students received computer-based instruction from multiplication fluency programs. The instruction was provided through online programs which were designed to increase the students' multiplication fluency by advancing the students through timed multiplication drills.
Student perception toward mathematics
Students' perception toward mathematics refers to students' positive or negative attitudes related to mathematics. In the current research study, students' perception towards mathematics was measured prior to the implementation of the seven-week intervention period and at the conclusion of the intervention using a teacher-
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Student Engagement
Student engagement referred to the length of time students spent actively participating in the assigned activity. Student engagement was measured twice a week using an engagement checklist completed by the teacher-researcher.
Methodology
Participants
The study was conducted in a rural county located in the Student participants (N=31) in the study were in the fourthgrade, ranged from nine to ten years of age, and were all general education students. The students were divided into two comparable groups based on their ability level for the research study. Students were ranked from highest achievement scores to lowest achievement scores on the
Mathematics section of the Criterion Referenced
Competence Test from the previous school year. The teacher-researcher created two groups, 'a computerbased instruction group' and 'a hands-on activity group', with equal ability levels using the students' ranking. The computer-based instruction group received multiplication practice from computer programs. The hands-on activity group participated in hands-on multiplication games. The demographics of the groups are shown in Table 1 .
The students' achievement scores on the Mathematics section of the CRCT were taken from the previous school year. The students' mathematical averages were determined from the first semester of the school year. The students' achievement on the Mathematics section of the CRCT and the mean of the Mathematical class averages are displayed in Table 2 .
In the current study, the teacher-researcher facilitated playing cards needed to complete the hands-on activities which were provided by the teacher-researcher. To complete the Dice Multiplication game, the students were each given two dice. The students were instructed to take turns rolling two dice. The students rolled the dice to determine two factors, and multiplied the factors to find the product. The student with the highest product was identified as the winner for the round. In order to complete the Playing Card Multiplication game, the students were given a deck of playing cards. The students were instructed to stack the cards face down on the table and take turns flipping two cards over. The teacher-researcher explained that the two numbers showing on the cards were the factors. The students were instructed to multiply the factors to find the product. The number cards in the deck represented the number value. For the purpose of the activity, the Jack cards represented eleven, the Queen cards represented twelve, and the Ace cards represented one. The King cards were not used during this multiplication game.
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The teacher-researcher completed an observation checklist twice a week during the intervention period to monitor student engagement in the computer-based instruction and the hands-on activities intervention groups.
At the end of the seven-week intervention period, all of the student participants completed the STAR Math assessment as a post test. The post test results were compared to the pretest data to monitor student growth and achievement.
At the end of the seven-week intervention period, the students also completed the teacher-researcher created survey again to assess their perception toward mathematics.
Data Collection
The teacher-researcher used four data collection instruments to collect data for the hands-on activities group and the computer-based instruction group. The data collection instruments were used to measure the students' on the STAR Math pretest and posttest were compared by the teacher-researcher to evaluate student academic gains after the computer-based instruction and the handson activity interventions were implemented.
A survey was given to student participants to determine their attitude towards mathematics. The survey was created by the teacher-researcher using a Likert-scale.
The survey included five statements that were written to determine the student participants' perception of mathematics. Each statement included a five-point scale.
The scale ranged from 1 (strongly disagree) to 5 (strongly agree). The validity and reliability of the Student Perception
Survey was assessed by a team of six fourth-grade teachers using information provided by the School Counselor about student perception. The student perception survey was administered prior to and at the conclusion of the sevenweek intervention in order to monitor changes in students'
perceptions toward mathematics. The teacher-researcher read the directions aloud to the students and explained that the survey was optional. The student participants completed the survey independently and anonymously.
The results of the surveys were used to compare students' perceptions toward mathematics prior to and at the conclusion of the intervention. Table 3 .
The mean increase for the computer based instruction group and the hands-on group was not statistically 2. It was 0.51 on students' achievement scores who participated in the computer-based group intervention and 0.53 on students' achievement scores who participated in the hands-on group intervention. Adding each students' achievement scores within the specific intervention group and dividing the sum by the total number of participants calculated the mean for the computer-based instruction group, and the hands-on students in the hands-on activity group responded to the students' perceptions survey questions using a Likert-scale that ranged from 1 (strongly disagree) to 5 (strongly agree). The hands-on activity group's responses to the students' perceptions survey are shown in Table 4 .
Students' responses indicated that, over half of the students in the hands-on intervention group enjoyed mathematics prior to the seven-week intervention period and at the end of the seven-week intervention period. The percentage of RESEARCH PAPERS Students in the computer-based instruction group also completed the survey by responding to five statements about mathematics using a Likert-scale that ranged from 1 (strongly disagree) to 5 (strongly agree). The computerbased instruction group's responses to the students' perceptions survey are shown in Table 5 . Table 6 .
The majority of students in the computer-based instructional group and the hands-on instructional group were consistently engaged throughout the entire fifteenminute intervention period. The computer-based instructional group's and the hands-on instructional group's engagement data are displayed in Table 7 .
The current research study was conducted to compare students' engagement in the computer-based instructional programs and the hands-on activities used to increase the multiplication fact fluency. The data collected using the engagement checklist showed that the computer-based instructional group was significantly more engaged during the intervention periods, (M = 91%, SD = 5.84) than the hands-on activity group (M = 84%, SD = 7.84). Based on Cohen's study, there is large effect (t(26) = 2.54, p = 0.02, 2 = 1.05) on the engagement of students who participated in the computer-based instructional intervention when compared to the hands-on activity intervention.
Throughout the intervention period, the teacher-researcher observed that students in the hands-on intervention group were off-task most often when they were playing the multiplication dice game. The students playing the multiplication dice game spent a large amount of their instructional time retrieving dice that had been rolled across desks and onto the floor or to other parts of the room.
Other students playing the multiplication card game were not been assigned. Throughout the intervention period, the teacher-researcher documented the field notes to record important information related to the current research. Evidence in the field notes showed that students in the hands-on intervention group were off-task more often than students in the computer-based instruction group. Students in the hands-on group spent a significant amount of time retrieving dice that had been rolled across the room. The teacher-researcher also noted that, the students in the hands-on intervention group were working with a partner, which contributed to some of their off-tasks behaviors.
Students in the computer-based instruction group participated in individualized instructional activities, which Table 7 . Students' Average Engagement Time did not require them to interact with their peers. The teacher-researcher noted that, students in the computerbased instruction group were excited to begin the fifteenminute intervention period on each day. The students in the computer-based instruction group and the students in the hands-on multiplication group often asked when they would be able to play the online multiplication games.
Students in the computer-based instructional group were more engaged throughout the seven-week intervention period when compared to students in the hands-on intervention group.
The teacher-researcher decided that she would not use the hands-on intervention games in the future as students' engagement during the hands-on activities as well as the students' enthusiasm showed the teacher-researcher that other intervention activities may be more beneficial for students. The teacher-researcher may implement a research study in the future that would allow all of the students to participate in the computer-based instruction interventions.
Discussion and Conclusion
In order to determine the effectiveness of computer-based instructional programs on students' achievement, perceptions, and engagement related to mathematics, the teacher-researcher implemented a seven-week intervention study. The students were divided into two intervention groups, a hands-on group and a computerbased instruction group. Throughout the seven-week intervention study, the hands-on intervention group participated in multiplication fact fluency games and the computer-based instructional group practiced multiplication facts using the computer-based programs, Math Magician and First in Math.
In order to answer the research question one, the teacher- Table 4 .
In order to answer the third research question, an showed that, students were more engaged when a reward was offered for mastery of specific facts. Throughout the current study, students received online awards on the computer-based instruction program when they mastered a specific multiplication fact. The computer-based instruction group was more engaged throughout the intervention period.
Effects on Student Learning
Throughout the seven-week intervention period, the students participated in drill and practice activities through hands-on games and computer-based programs that specifically focused on multiplication facts. The current study showed that, the hands-on intervention and the computer-based intervention were effective for helping students to increase the mastery of multiplication facts as well as to increase the mathematical achievement. The computer-based instruction group and the hands-on intervention group showed mean increases when pretest and post test data were compared. Students' increased mastery of basic multiplication facts will help them to be more successful in the future as they complete more advanced multiplication problems. Based on mastery of the basic multiplication facts, students will likely be able to recall facts more quickly and accurately. Bryant et al.
(2008) found that, students were using time-consuming strategies to compute basic multiplication facts, and during the current research study, the student participants were able to recall facts more efficiently and complete multiplication problems in a timely manner. The effects on student learning from the intervention implemented during the current research study may continue to have a positive effect on student academics beyond the current school year.
Factors Influencing Implementation
There were several factors that influenced the implementation of the current-research study. During the intervention period, the research school was experiencing technical difficulties related to the wireless Internet server.
Throughout the first three weeks of the seven-week intervention period, the students in the computer-based instruction group who were using net book computers to access the online multiplication fact fluency program experienced the connection problems. During the online intervention activities, the net book computers would disconnect from the Internet. When this occurred, the students attempted to reconnect to the Internet or get another computer. The school systems' technology department resolved the connection problem during the fourth week of the current study.
Implications and Limitations
The implications of the current research study have changed the teacher-researcher's current practices.
Evidence from the findings showed that, a mean increase in academic achievement for both, the computer-based instruction group and the hands-on intervention group. The results showed the teacher-researchers' drill and practice interventions are necessary for assisting students in mastering basic multiplication facts. Based on the students' academic growth throughout the current research study, the teacher-researcher will implement drill and practice interventions in the classroom in the future.
This study was implemented during a geometry unit and served as a review of the multiplication unit. In the future, the teacher-researcher will begin the interventions at the beginning of the school year during the place value unit.
After all students have mastered the basic multiplication facts, the teacher-researcher will not continue the implementation of the drill and practice interventions each day. However, monitoring the students periodically is
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essential to ensure retained knowledge of basic multiplication facts. The teacher-researcher will also increase the time of drill and practice interventions before beginning the multiplication unit in an attempt to prepare students for more advanced multiplication activities.
As increasing mathematical achievement scores were a focus for the research school, the teacher-researcher shared the findings of the current research study with the entire staff. The teacher-researcher presented the results of the current research study during a faculty meeting and showed the students' academic gains from each intervention group in addition to the students' engagement time during the intervention period. The teacher-researcher also shared the students' perceptions survey for the other teachers to administer to their own students. All teachers at the research school will attempt to implement a drill and practice intervention to help students master their basic While both the computer-based intervention and the hands-on intervention yielded positive academic growth in mathematics, the students in the computer-based intervention group were more engaged overall.
The current research was limited to data collected in a fourth-grade classroom, which focused on the mastery of multiplication facts. Future research is needed on the effects of computer-based programs and the necessity to increase mastery in addition or subtraction facts for students across grade levels. 
